
The Unique Biology of Breast 

Cancer in Young Women

Carey K. Anders, MD

University of North Carolina Chapel Hill

AYA Workshop, NCI June 2009



UNC Case

• 26 year old African American female

– Self-palpated breast mass at end of pregnancy

– Mammogram suspicious  Core biopsy 

– Diagnosis = Grade 2, Invasive Breast Cancer

• ER+/PR+/Her2- and sentinel nodes negative

– Lumpectomy shows “close” margins T1cN0 

– Seen for treatment recommendations

• 4 month old son and 7 yr old daughter at home

• Supportive mother who lives in PA



Outline

• Epidemiology & Outcomes

• Risk Factors & Clinico-pathologic features

– Focus on Biology

• Treatment strategies

• Psychosocial Challenges



US cases, 2007

US cases, 2007

Jemal et al.  Cancer Statistics, 2007.



Incidence of breast cancer/yr/million by age 

Anders et al.  Seminars in Oncology June 2009Ries et al.  NCI. 2007 SEER data.

% of all breast cancers by age

n = 40,000 women



Risk of Breast Cancer by Age

Anders et al.  Seminars in Oncology June 2009Ries et al.  NCI. 2007 SEER data.



The incidence of breast cancer is stable 

in women < 45 years

Anders et al.  Seminars in Oncology June 2009Ries et al.  NCI. 2007 SEER data.



Breast Cancer Incidence and Mortality 

by Age and Race

Adapted from the ACS, Breast Cancer Facts and Figures 2007-8

Median age = 61 year



496 NC BC cases evaluated for ER/PR and Her2

ER+/PR+/Her2-

(Luminal A)

ER-/PR-/Her2-

(Basal)

ER-/PR-/Her2+

(Her2)

ER+/PR+/Her2-

(Luminal B)

Goal: To identify of breast cancer subtype in racial and menopausal subgroups

Carey et al.  JAMA. 2006.



Breast Cancer Outcomes

• Breast cancer survival is lower for women < 40 years of 
age across all subtypes and stages.  

Ries et al.  NCI. 2007 SEER data. Anders et al.  Seminars in Oncology June 2009
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Risk Factors

Clinico-pathologic Features



Risk Factors associated with pre-

menopausal breast cancer

• Obesity

• High caloric intake

• Sedentary lifestyle

• Mantle radiation (i.e. Hodgkin’s)

• Early age at menarche

• Heavy alcohol intake

• High intake of red meat

• High breast density

Silvera et al.  Br Cancer Res Treat 2006. Do et al.  Int J Vitamin Nutr Res 2007.

Cho et al.  Arch Intern Med 2006. Slattery et al.  Ann Epid 2007.

McCormick et al.  Cancer Epid Biomarkers Prev 2006.

Digital Mammography 



Familial Risks and Breast Cancer 

• Early onset breast cancer is 
associated with a positive 
family history

• < 30 years of age and BC + 
family history = 50% risk of 
germline mutation (BRCA1, 
BRCA2, PTEN or TP53)

• < 10% risk of germline mutation if 
family history negative

Lalloo et al.  Eur J Cancer 2006.            Bleyer et al.  NIH Publication 06-5767, 2006.



Aggressive Clinico-Pathologic Features of 

Breast Cancer in Young Women

• Women < 35 yrs of age, have 

higher % of ER and PR 

negative breast tumors and LVI 

(p < 0.001) compared to those 

aged 35 – 50 years

• Differences in T size, nodal and 

Her2 status have been less 

clear across studies 

Adami et al.  NEJM 1986.

El Saghir et al.  BMC 2006.

Holli et al.  Eur J Cancer 1997.

Colleoni et al.  Ann Oncol 2002.

Anders et al.  JCO 2008.

Albain et al.  JNCI 1994.

Adapted from Marinho et al. BMC Cancer 2008 8:64

http://www.biomedcentral.com/1471-2407/8/64/figure/F2


• Despite discrepancies in adverse prognostic features, younger age in 
several studies in an INDEPENDENT predictor of adverse outcome

Nixon et al.  JCO 1994 

> 1,200 women with early stage breast cancer

MV analysis indicates AGE < 35 a powerful  INDEPENDENT prognostic 

factor

Time to recurrence RR = 1.7 (p< 0.001)

● Time to distant failure RR = 1.6 (p< 0.009)

● Overall mortality RR = 1.5 (p<0.004)

Indicates adverse prognosis is not solely a result of adverse features 

….points toward a unique biology.

Young Age Alone Adversely Affects 

Prognosis 



Hypothesis: A molecular analysis of breast cancer will 

reveal distinct, clinically relevant phenotypes among 

young women.

Age

≤ 45 vs. ≥ 65 yrs
Single Gene Analysis

& GSEA

Anders et al.  Plos One 2008. Anders et al.  JCO 2008.



Inferior Prognosis among Younger Women 

(≤ 45 years)

Anders et al.  JCO 2008.



Inferior Prognosis among the Youngest

women (< 40 years)

Anders et al.  JCO 2008.



Age-specific differences in clinico-pathologic 

features plus mRNA Expression

Anders et al.  JCO 2008.



Age-specific differences in mRNA 

expression

Anders et al.  JCO 2008.Blue < 45 yrs; Red > 65 yrs



Uni- & Multivariate Analysis:  Women ≤ 45 years

Anders et al.  JCO 2008.*mRNA expression values



Uni- & Multivariate Analysis:  Women ≤ 65 years

*mRNA expression values Anders et al.  JCO 2008.



Single Gene and Gene Set Results

• Single Gene Analysis
– No statistically significant difference in top 50 genes 

differentially expressed between young and old

• Gene Set Enrichment Analysis (GSEA)
– 367 gene sets preferentially expressed in young 

women’s tumors 
• mTOR pathway, hypoxia, BRCA1, stem cell, apoptosis, 

HDAC

• Multiple oncogenic signaling pathways including:  Myc, E2F, 
Ras, β-catenin, AKT, p53, PTEN, and MapKinase pathways 

– No common gene sets identified among older 
women’s tumors

Anders et al.  JCO 2008.



Age-specific differences in oncogenic 

signaling pathways

Anders et al.  PLoS One 2008.



Oncogenic Pathway Patterns:  

Young Women

Age ≤ 45 years;  n=200

Bild et al.  Nature 2006.

Anders et al. PLoS ONE 2008.

p = 0.14
HR = 4.15



Oncogenic Pathway Patterns:  

Older Women

Age ≥ 65 years;  n=211

Bild et al.  Nature 2006.

Anders et al. PLoS ONE 2008.

p = 0.04 HR = 2.7



Treatments:  Local Therapies

The basic approach for adolescents and young adults is 

similar to older women

Surgical Management:

Two Principles to consider when deciding between BCT and Mastectomy 

1)  Local Recurrence risk

2)  Overall cosmetic result  

Kurtz et al. Int J Rad Onc Biol Phys 1988.

Kurtz et al.  JCO 1990.

F/up study illustrated higher

prevalence of aggressive 

morphologic features (i.e. higher 

grade, DCIS, unfavorable 

margins) among women aged 

less than 40



Treatments:  Systemic Therapies

The basic approach for adolescents and young adults is 

similar to older women

Chemotherapeutics:

Main Principles to consider when deciding on regimen

1)  Extent of disease (TNM staging)

2)  Side effects

a) Immediate -- usually fewer comorbidities

b) Long-term -- survivorship (ie. fertility, premature menopause)

Standard Therapies

Adjuvant

Anthracycline/Taxanes in the Node+ 

Tamoxifen in ER+/PR+

Trastuzumab in Her2+

&

Metastatic

Single agent chemotherapeutics

Bevacizumab in Her2-

Trastuzumab in Her2+

Investigational Strategies

Adjuvant

Ovarian Suppression in ER+/PR+

OS + AI in ER+/PR+

Bisphosphonates

&

Metastatic

PARP inhibitors in BRCA-associated BC

T-DM1 in Her2+



Endocrine Therapy in Premenopausal Women:  

Beyond Tamoxifen

• ABCSG 12 sought to answer 2 ?s:  
– Can AI’s improve outcome compared with tamoxifen?

– Can bisphosphonates add to endocrine therapy?

Gnant et al.  ASCO 2008.



Gnant et al.  ASCO 2008.

Among all pts, DFS = 94%, OS = 98%.



Gnant et al.  ASCO 2008.

HR = 0.643, p = 0.011

No diff in OS



Quality of Life/Psychosocial Issues

Breast Cancer Diagnosis 

at a Young Age

Loss of Fertility 

Interactions with spouse/children

Sexuality and Body Image

Depression/Anxiety

Loss of Control

Premature menopause

Emotional and social functioning

Hot flashes

Per ClinicalTrials.gov, “Quality of Life in Female Breast Cancer Survivors 

and Their Spouse, Partner, or Acquaintance” through ECOG/NCI, 

PI:  Victoria Champion, #NCT00309933. (2 cohorts, 18 – 45 and 55 – 78) 



Back to our case…

• Patient in midst of adjuvant therapy

– Completed 3 of 4 cycles of dose dense AC

– Surgical recommendations are for completion 

mastectomy +/- immediate reconstruction

– BRCA1/2 status is pending

• Will dictate prophylactic surgical decisions

– Plan for 5 years of Tamoxifen

– Will offer S0307 adjuvant bisphosphonate trial

– Patient and family are adjusting well



Conclusions

• Although risk increases with age, breast cancer affects ~40,000 

women aged < 40 years 

• Breast cancer at a young age is associated with unique risk factors, 

adverse clinico-pathologic features, and poorer prognosis –

INDEPENDENT of age

• Genomic studies illustrate a rich biology among breast cancers 

arising in a younger host; may offer novel therapeutic opportunities

• Treatment strategies (both local and systemic) must be 

individualized

• Psychosocial factors must be considered when treating younger 

women facing breast cancer



UNC Lineberger Cancer Center

UNC Lineberger Cancer Center

Breast Cancer Clinical Staff

UNC Cancer Hospital 



Thank you

Questions?



Extra slides



Incidence and Mortality by Race/Ethnicity

Adapted from the ACS, Breast Cancer Facts and Figures 2007-8



Breast Cancer Incidence (among all 

cancers) in Females by Age

Anders et al.  Seminars in Oncology June 2009Ries et al.  NCI. 2007 SEER data.



Familial Risks and Breast Cancer 

• Early onset breast cancer is associated with 
with positive family history
– < 30 years of age and BC + family history = 50% 

risk of germline mutation (BRCA1, BRCA2, PTEN 
or TP53)

– < 10% risk of germline mutation if family history 
negative

Lalloo et al.  Eur J Cancer 2006.            Bleyer et al.  NIH Publication 06-5767, 2006.

BRCA1, Chromosome 17 BRCA2, Chromosome 13


